Neuronal growth cone collapse and inhibition of protein fatty acylation by nitric oxide.
Nitric oxide, a free-radical gas produced endogenously by several mammalian cell types, has been implicated as a diffusible intercellular messenger subserving use-dependent modification of synaptic efficacy in the mature central nervous system. It has been suggested on theoretical grounds that nitric oxide might play an analogous role during the establishment of ordered connections by developing neurons. We report here that nitric oxide rapidly and reversibly inhibits growth of neurites of rat dorsal root ganglion neurons in vitro. In addition, we show that exposure to nitric oxide inhibits thioester-linked long-chain fatty acylation of neuronal proteins, possibly through a direct modification of substrate cysteine thiols. Our results demonstrate a potential role for nitric oxide in the regulation of process outgrowth and remodelling during neuronal development, which may be effected at least in part through modulation of dynamic protein fatty acylation in neuronal growth cones.